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translated* toxin encoded by the vector. 

; (00031 

^metastases atthenmeofdiagnosts. , ^ cli „ica. progress," 

dsenetnerapynasdeve.opedas 
CurrentOpinionmOnco.gy vo^P, " ^ ^ work has been 

^eansofanac^canc. — ^ ^r, witb attention to choice o f vector „ 
directed at targeting characters P tissue -specif.c promoters and 

transc r,pt,ona, regulation. Two e X amp.es Hfc - ^ fa ^ 

indu cible promoters. See K. Binley et «/., A" fi pp . 1721 , 727 (1999). Desptte 
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genetherapyisgeneraUydesigned. SeeSX ^ 

ablati0 „ and adenovirus-rnediated herpes ' •"^^^^m.^ 

toapyinexpenmen.alpros^ecancerrcan.er ' ^^tivekiUmgofbothfte 

l00041 o.-.*-^^^^^^.--. 

taIgeting ca„oe r ce«s,-eno t « ™ ^ ^ often 

teapeutio vectors are delivered .ocaU <° * c( a ,, ..Molecular evaluation of 

^syandautopsyspectaens^patren.^ .. Distribution of.irov.ra, vectors and 

1396 (1999 ). One approach to circumvent J-^^ promoters ^ « 
4 transcriptional regulation of the vector, e.g., „ Adenovirus -mediated tissue-targeted 

(1999 ) While these approaches are very F 

.coos, *- rf ^r - "T^ w : i4wl «- U --r-o^-»« 

m combination with the drug gancclovtr GC ) ^ ^ ^ ^.Navam, * a,., "Gene 
sys temtoda,e,bo*inexperi ra en,al,nodels» H TK, whose substrate 

specificity is disttnc, from th , f^ ^ ^ the concept „ . 

HTK/GCV system was first descnoeu, 



^„_ — „^«,«— 

varietyof experimental models, lnaddmon, ^ ^ fe ^ 

PP.-^O^D.K,^- ;'; e ^ forrecurrentmetastati eme, a „omCHum m Gene 

. „ c1ft o/„ n f the cancer cells express n j^, 
been sh0 w„ .hat when as few as 10/. of *e Sm r 

I ^«^*«»- ^ of the erF4P complex, an ATP- 

U m Theproteme^tsthecap tedreg . on(UTR) 

' dependent— nds X-X---— ofsomemKK., 

^* taH ^"^L wimL potentta, to form a stahle, seconda. 
.no- w h Ion, 

structure. See M.J. Clemens TranslaU fic „ in the 

— sIcKevl,^,'— tlonalenh— 
growth and angiogenesis, like for translat i 0 n 
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oogenesis," W. J- Cancer, vol. 65, pp. 7 85- expression in 

many ofwhichencodefac,orsreau,redfo el ^ dvascularendotheli a. growth factor 

or»«hi»edecaroo X y>ase,« 

"eIF4E expression in tumors. P 

Biochemistry andCeUBio.ogy.voOUPP^ - beubiquit „us in solid tumors, including 

e l00101 Overe,press,o„o f eIF4 E has b e»h ^^^.nalignant cel. lines. 

JS see ,, crew - * Bustle in,t,a,ion fac^E ^ ^ ^ ^ 

1 c ancer and its correlation wi, — d ^^.^ 

'J progression," Br. 5. Cancer, v > 82, PP^ in breas t carcinomas, tat 

• oncogene/translationinitiationfactore^E. asurv y rf pK)tein synthe51 s 

1 d, vol. 64, PP. 2,3. 0»» ^ ROS ^ene:,^ogene,vo,, 8 ,P,2S0 7 . 
" predictrecurrenceinheadandneckcancer. ^0 S nabroadspectru mo— rmed 

protooncogene-translation factor " ^ expression of ^ genes encoding ttans.aUon 

^iationfactorse^Eande^alphaintransformedcell, 

(1996). 

, „e therapy for cancer, which unlike most prior 



ExpressMai,No.EK65589927 5 elevated elF4 E expression. The 

by p,aoing a complex 5 UIR m fron ^ ^ ^ regulated so as to 

^ a transcriptional product of * ^ ^ ^ ^ efficiently 

largely inhibit its produetton in norma! "»» Synthesis oftheHTK protein 
^atedtheproten^Mcharesunrns 

from ,heBK-UTKveetor (— ng^UT ^ ^ ^ ^ ^ line , 

occurred in a pane, of munne and hum. carc inoma line MM2MT in 

Sub— nu.orsandexperimentatiungme as as foUowea by GCV 

BALB/c mice were greatly reduced ^^^^^^^^^|^ ctorsweT e effective in reducing lung 

metastasis following system* delivery was ^ fa mice 

However, the BK-TK vector was highly toxic to mice while 
treated with the BK-UTK vector. 

vectorandfheinsertionpointof 

loon , Flgure ,a schemat ica = . e 3^ , d the BK-UTK 

bothtt.eHTKcDNAandthehybndFGF-2/HTKcDN 

vectors. ,u» UTK cDNA and the hybrid FGF-2/HTK 

[001 „ Figure lb schematically illustrates the HTK 

cDNA. t , ,„ fHT KmRNAasexpressedinanormalmouse 

eel, line (^3MG) and a cancer mouse cdlh( ^ 

inRNAloadingby staining with ethidium bromide. 
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Ex pressMailNo.EK655899275 e 0 f the expression of HTK protein, actin, 

l0016 , a cancer mouse - ^ 

(Lanes 2 and 6) or the BK-UTK (Lan 7 ^ ?) 

in a normal human breast cell line ^ ^ L ^ ot j n cells transfected with the BK-TK 

, 00181 ^"rrarrC-oaniniUalvolumeo^Omm', 

I subsequenrtyiniectedwime.thertheBK-TKorB 

5 (PBS) or with ganciclovir (GCV). :„ turaor volume over time in mice injected with 

5 U Figure 6 illustrates the ^ ™ w t0 an initial volume of 100 mm 3 , 

H subseouentlyinjectedwitheitherBK-TKor 

| or with ganciclovir (GCV). Meierl20 day survival analysis for mice injected with 

S l0 „ J01 ^-"^^wime.erBK-TKorBK-UTKvectors, 

l0021 , ^p n orgene,era P yap P= ^— ^ 

cancer eel,, mc novel strategy ^ 

norma,ce,,s,,e.^^^ 



ExpressMailNo. EK655899275 ^ ^ naHyreg ulatedbyeIF4E. SeeKevil 

or vascutoendotheha. growth fac.or( caS ^^***»<**»* 
,o» g P—coU g on U c,^^ 

i ;r=r^ 

,- [0023 , ExpressronofeTFAErselevate ^ translational control element was 

3 ''-'^r^l, ^toexpressHTK. This and a control vector 

1 incorporatedintoavectorCBK-UTKJthtw ^ gn mutinebreastcan cerU n e. Both vectors were 

* ^ active ,n —^ri.-. — 

r:-rr— 

-^rT-t* - — abbreviations ^ in " 

[00241 The f° ll0Wing tabk 

specification and claims. 
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Table l^Abbreviatioiw 



RNA or DNA 



UTR 



4E-AS 




Ganciclovir 



e IF4EAntisenseRNA 



tvjtiv/IIMG 7, \TrPNo.CI 



MM3MG 
MM2MT 



Mousej^^ 



Human w»™."' wtv 



Human rweasi _l - 



Hu man oreastt. . ■ _ 




Vectors 



BK 



BK-TK 



BK-UTK 



"L-.i-.uTKrflNA cloned into BK shuttle 



Tv,nrf«cted Cell Lf« 



^KlSSA^oned ,nto BK shuttle 
episomal vector 



jcdnineljTK_ 



[cell line] -TK/4E-AS 
[cell line] -UTK/4E-A 



rHi* transfected with BK-TK — 

Cells transfected wi th BK-UTK — 

ifi™L —T^^^nTvector transcribing elF4E 

Cells transfected with BK-TK and wixn 

^^^^ 
Cells tranfsected with BK-UTK ana wrai 

elF4E antisense RNA 
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Example 1 

Ptasmds ani Transfer of Cell Lines ^ Nucl . Ac id. Res. vo.. 8: 

18: 96 3-977 (1979)), as described in A. De Acids Research, vol. 19, pp. 

seo.uencewasprecenedb^Obas- the^ ^^ ^^^^inFi, lawas 

; chosen to drive the expression of ^ t ^ hybrid HTK (BK-UTK) constructs. Note 

I Fig.lbiUustratesthenonnalHTKcDNA(BK-TK^andt s ^ ovrn a s a hairpin with a predicted 

J ^^^^^'^^^^^ SeeCKevi,,. 

. aL .Wational enhancement of K»- ^ (1995) 

3 *»«~*^ ^£^1, MM3MO celMATCC 

| ,0026, E - h ^ 0rWaS "" orMM 2^ce, 1 s(ATCCNo.CR L 6373,ar»ouse 

0 N o.CR L 6376,ano n nal m o U se m a m nar y h o^M ^^p^edtheceUsfromthe 

- m „ — h»e). ^^llvW* To overdress ^(referred 

^e^.W. e« B« etetWapressio „ (te «^ 

describedinA.DeBenedett,^., *P»- , ^ ^ 

, n HeU cells results ,n lengthened ce„ ^ 0 , Cel , Blo ,,vol.H,PP. 
^edlevelsofbothe^EandtheP^Ocomponentofe^, 

5435-5445 (1991). 
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l^andHy^ycinBfor.hepREPTve.ors. 



Example 2 



(00281 TheBK-TKandtheBKWK m ^ „ caldnom a ce« Hnes. 

MMJMGnormalmousemammaryandtheMM 5woftotalRN Ao„a..5% 
10029) Northe r»b,o ^ ; de led in S..Me^, r 
agarosegel.andthenprobmgw.th N4* 9 \ t 0 control for differences in RNA loading 
L B- VOL B, PP- 5969-5964 (1980), <P»*> * -» ^ ^ ^ ^ 

! ^^-^«--^ te t-* , ^ with either anti-e^E , anti-actin 

' (Sigma Chemical Co., S, U* — ^ £ ^^^.MMSMG norma! ceils, ransfected 
Chicago.Chicago.fllinoi^.RobustHTK 5 p < 0.00003) expression from the 

with the BK-TK vector, but only minimal ^^^mt can cer cells transfected with either 

BK-UTKvector(Fi g .3,.anes2a,d3,^ 

vectorshowedsimilarexpressionofHTKp ofetF4 E was 4-fold higher in 

wasseenintheuntransfectedceUsaanes 1 t0 actin expression. This 

^ than that 



10 



Express Mail No. EK655899275 f HTK protein from UTK mRN A was 

^expression vector < Fi ^ 3 ' ^.^^ , toginc reasei„HTKpro«ein,oo m para W e 

6 that the translation of UTK mKJN a 



Example 3 

S^^^ fl, f-f^^ ceU «nes, prepared as * 
P»l A » *° ^ , M ^ wereincubatedw^variousconce—o 

^iciovirrGCV-MO.O^OOO^fo^ ^ ^ ^ t0 low 

0 se-response curve showed that * »'^^ limM **»»*<«> 

concentrationsofGCV^nr^^^^ 

.GCVwass^artothatof^ 
^.Overexpressin^^^ 

^EftectiveDose.rED.'^sweHasmeiev^ Additionally , io TaMe 2, ,s shown the 

Selective Index wnicn w« 
control, MM3MG. 



Express Mail No. EK655899275 TheEDsn revealed that 

^Heceiisbecarneresrstan, <" 3 ™^f conttast , th e MM2MT-W4E-AS ce«s 

^C^thep aren.lMM2MT.TK. 
we re sensitive to the same concentrate of GCV as .hep 



♦ nfrrV on Various Cell Lines 
Table 2: Toxic Effects of GCV on 



HTK Level 
Relative To 
MM3MG-TK 




Example 4 
a rrv Sensitivity in Human Breast Cells 
HTK Expression and GCV Sensi HTK/GCV, an 

.apaneiofhutnanbreastceUUne, ^;° ro ~^ c N . HTB , 2) , MDA-23HATCC 
,03,7) and three hunran breast cancer ceH. hnes (MCF7 (ATCC 

12 



Express Mail No. EK655899275 , hbothth e BK-TK and, he BK- 

^ htb i2WweretransfectedwithbothmeHrv 

.evelofe^theMCF-.OAno— ^ 

^epU.eUa.ceU, SeeB. Anthony* £ * ^ ^ ^ ^ ^ ^ 

fiKtor el F-4E in bre*. o— ^ ^ ^.w— «~ 

additionaldatanotshown. Toassayfortn daboveinExa mple2. Figu re 4shows 

the expression of HTK m each ceil hne and th rf ^ 

, 100341 ^■^-^^^r-™^*^^'* 

* ki „i»gtha„werenormalce,.s. mietecmM . Tab.e 3 shows that the 

^ MCE-,OA-TKeeUs W ere k iUedata^^ is tacontta sttoMCF-10A,MCF 7 

sensitivetoGCVthantheun— ^MCF H» ^ ^ ^ ^ ^ ^ ^ 

H cells transfected with either BK-TK or - ^ ^ ^ (Table 3) . 

0 Thiscorrespo„dswai.otheexpress,onofHTK(F,g. 

435S cells (Table 3). mines can generally synthesize HTK equally well 

from either the BK-TK or BK-UTK vectors^ H synthesized HTK equally well (Fig- 4, 

lan es6,7),thecellswereinsens,, 1 ve oGC ^ ^ ^ have 

« - ~ TTtrT- -H. Xhymidhte K.nas.Oancclovir-Med.ated 
pre viously been reported. See C. B ^ lls „ HumanGeneTne rapy,vol.6,pp. .525-1530 
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* S ensitivetoGCV. 

^hadri^andmayhavebecorneresistanttoGCV. 



had beenisolated had been treated 



Table 3: Toxicity of GCV 



HTK Level 
Relative To 
MCF10A-TK(%)| 
5<±S.D. 




Example 5 

Tumor Ablation in Mice ,,1 in i ec tion of the vectors followed by 

« • , 1 ft 6 MM2MT cells were suspended in u. 1 m 
(Indianapolis, Indiana). 10 MMaJYU 

14 
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Express Man was 
wHHca.ipers.andestoating.hevo^eus.ng.he— V 

.003, W,n - — ^ ~ l^H^^-- ~ ^ ' ' 

Hposo^l cornea, .he tom o,To^ P plasmid D N A was 

^ors, iO^ofendotoxin-freepunfiedfQIAGEN, ' tube, 50 ml of GenePORTER 

xeagen.CGeneTherapySystems.SanD.ego.CA) d al)owed t0 incubate at room 

(GCVexperimenO-Eachgroupwas^nte^dw 
? ^GCVo^OOm.PBSeachdayfo.ato.a.of 0d£ ^ „.„ 

" voi.™^*™^^^^^^^. Oneof^mice 
reductioninboththeBK-TKandtheBK-UTKgroup 

treatment. Between the 
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Ex pressMailNo.EK655899275 at tot ,00 inm', the mice were 

^'-*-**^^- = -"- 
group the BK-UTK vector (N-9). In b ° * ^ ious experim e»t, two days after delivery 

3mice( PBScontrol)and6n,.ce(GCVtreaUn ) ^ m me GCV treatment began, the 

tumor volumes were approximately 150 mm. XK (P < 0.0002) and the BK-UTK 

the BK-TK group, and 2 ot tne o mu. 
end of the experiment. 

I Example 6 

i.u BK UTK Vectors Following Systemic Delivery 
Toncityof.HeBK.TKandineBK-VTKVe^o in normal 

• [00401 ^^'-^^S,,,^-,*- 

— ^ ^k" T K -or eou,d he translated » - — " 
^ produced from ^^^^.j, vector as compared to that of the BK-TK vector following 
determined the toxicity of the BK-u ». 

,„ vivo systemic administration. 100 mg of plasmid DNA was diluted in 150ml 

100411 ^*rt;^---* iM - ,,fl,,te 

ofmedium-maseparatetuhe^OOmlofGenePORTERreage » ttoefflte . 
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y.^«a/,«l. 26, pp. 365-369 (1967) ^ ^ st, A PGR 

":rr„*— rn— —- — — 
— — i^r*— — 

~ — >—• »— * 

weights were normalized by expressing ^ for each 

due to the BK-XJTK vector and GCV treatment. 
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were only 25% <P < 0.0003) and 43 /. (P O.OOi, < ^ m ^ 

< 0 02) of those „f*e control mice, respectwely. Not 
GCvLslncenoe.ectswe.seenlntl.eBK-Shuttle^, 



Table4- ChangesinWeightinBALB/eMiee 
of Vector and Treatment with GCV 



Following Systemic Administration 




Example 7 . 

Effe^HeBK.TKan^eBKVTK henadmimsteredsy ste m ically,*e„ext 
lM4fl SinccmeBK-UTKvectorhadW to^ formetastesl , 50B ALB/c 

white m.ce were weighed prior to in^fonwrnceU^ pre „ experiments, upon 

no, shown). Thus, eighteen days after the cells w 
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O 

IP 
Q 



Cvnr(JC5 Mail No. ilKOJ jo?/^. - - 

Express Man liposomal 

^ps:—^^^ 

„ * - 10 mrce J- - ^ - ^eresacriticed. - 
^entoneaHnjectionofiOOmiPBS. After .0 ^ y ^ ^ wae 

lungs were removed and stained with Bourn s — ficedbeforetheendofai e expert 

^ecamemonound. Tne.su.tso ^ M and BK-UTK vectors 

(00471 Thecontro^ceand.ose^ - ^ „ g „ 4 ,, 

— — 

Th~~»-^^*^^ foUowed by PBS versus the contro. mice 
received either the BK-TK or the BK-UT rece ived either the BK-TK or BK-UTK vectors 

(MMMTgroup). incontrast.megroupofm.ceth ^^ ^(p.o.o,, compared to the 

contro^urt.lmportantly.TmicctnmcBK- V ^ ^ ^ ^ rf mice 

exhibited an increase in mean werght, mc.u mg ^ ^ ^ ^ showed , 

^vectorandGCV.Theexceptionvvas^BK- * 

moribund state. 
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Table 5 



Summary ofMetastaM^peW 




*P<0.01 as compared 
**P < 0.02 as compared 



16% 
jncrease 

to the MM2MT control group ^no 



42.8 




qi-89) _ 


0 


3.0** 






4 



Example 8 

l0M8) ^metastasis ^^^^ 

experiment was extended toatotai of 12 day, . Mder (see CO. Na*a» 

experiment only if they became moribund, ^^ ^^^p^ostie factor in patients 

20 
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„ ■ th PBShadame a ns Ur v i va.of42days;*en,,oe treated 
[0M91 TKe^oethatweretreatedw.thPBSh an ^^K- 

.rrv had a mean survival of 6U days, <mu 
withteBK-TKvectorandGCVhadam QMMttaport «dly.ft«w-.64A 

UTKv ectorandGCVhadameansurv I valof96 . Vcomparedtoth eBK-TKmice 
^easein.nen.eans^a.omeBK^^ce^ ^ ^ ^ ^ , 

0nlythe 7 C ^Tsu^ 1 eo r »pa I edto,heMM2MTco„ tt o 1 



Table 6: Summa^^^ 




* p < 0.0001 compared to MM2MT (PBS) group; 
N/S=Not significant 

v ^ftwmsome construct. Liposomal 
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^ountsofplasmtd.Tmssystema Hence, transnational regulation of HTK 

or other toxin expression can potentially be use ,„„„ tases 

with no adverse effects. 

Notethatonlyasinglemjecfonofthevector J f(hevectortoensU re greater tissue 

coverage, and a longer GCV treatment could results a more 

ioo5ll 

S .e.anscript.onscuence.wnen— ^-^^J^^---- 

J a translatable sequence encodmg a toxm, an ^ ^ factor 

? thereforeincludes.forexample.anamountofsuchse y ^ 

ApersonofordmarysHlmthe^ adjusted by the individual phys.ctan tn the 
determine suitable dosage ranges. Thedosag ^^^^^be determined by 

, .UTRusedasapromoterfortranshtioninthisapplicationissuchthat 

10052] 

byplacingthiscomplex5 UTRmrrom 
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Kev^M- However, o^^^^^^^ 

e dotheM ^ fact or ("VEGF") (otherwise 
cycl in Dl. omithrne decarboxyiase, r — ^ ^ ^ ^ WR sequence 

taown as vascuiar permeability factor ( WF » g rf at least about AG * 50 

comprise anahrra, or synthetic ^ ~^^^.^^P->— 

KcaVmol. To achieve .his stabiHty and 4us a. .gh.haup , KorofflilascIa ,.,"mRNA S 

oh^eo.ides^ce.haHsseif-co^enta^ 

— — — ^^^'^^a-*- 

overexpressing initiation factor eIF-4E, 
i A.DeBenedetti^fl/.,1999. 



0 
ft 



r^S-^*^^*""*" ofanumberofoth ertoxins m ay 
• . HTK ecne genes encodmg any of a number 
[00531 *~ ,0teHTK ^ m ^^^ 

also be used in the present invention. The H g toxins that couldbe used in this invention 

.natisdirectiytoMCtoacellexpressng idovir) for toxicity, 

^atdependsonthepresenceo a ^^^^ 
10054) Preferabiy.atoxmsh > - . ltaIt ^ y ««.-. 
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eve „ when injected systemically, is non-text, ^ ^ ^ ^ M 

— andRB 48 D ^ 21 ^aei.co dtog — o^ves— * 
Microbiological Revtews. » . twill alre ady be inside fte cell when it is produced, so 

.edinth.sinventionhecansetheAsuhunttwtll.re^ » TtaA 

g which tenninates protein synthests. Other tox ^ ^ ^ „ t(fflc . 

Q — ,whereonedo m ,n — ^ . produce . 

S. Such a multidotnain pepttde tox.n could be ^ dtoxinthatis only expressed within 

S constructthatonlycodesforthetoxtndom.n. 

B tarsetcells.andn.atcannotenterothercel, avo ^ J ^ ^ ^ to 

' nontarget cells. *^ rf '- - .^ AllBB --«»'- 

n73 - u77 - 

I ., andFiteG erald,D. .991. Reo—t ^Bsubunittnotif. Ue,H.P. 

ioo561 --^^r^-^- 

expression of atoxm gene, O«,vol. :>u,pp 
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NO. Divv^-' 

posUivdychargeda.phys.oiog.calpH.Suchst™ Edmundson . 19 67. Useofthe 

and vary significantly in.ox.ctty. They can als mlmrequ iredto kill the 

eells. The level of toxicity of lytic pephdes ,s d « toadditi „„, relatively few 

; — 

i 

] Cloning of tpic peptide genes. nm especially to protect against 

bacterialinfec u ons,thep^^ 

thereby seriously reduc.ng product y.elds. In sicles>tobe secreted on mucosal 

cleaved from the carrier domain. the cloned lytic peptide has been 

25 
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1001 The cecropin locus: clomng and expression 01 g 
R.,andH.G.Boman. 1991. Thececr p 266;115 10-11517.;Cooperand 

threeantibactenalpepti^^ 

^^.-^--^^^ 

submitted therein; and United States patent no. '^^^^^ endotoxins, have been successfully 

.onedintocatftshandshowntobetoctionaltoproduceteW 

<--^rr^— is:-*--- 

and affidavits submitted therein, £ ^ p 

iM peered tnto plants See ^ *- - «* — *° 

, ft— O*-* I^eeofpo'tatocultivarstransfonnedwidtagene 
! CandWXStiekeme. 1995. — softrotresvstanc P ^ ^ 

1 Horac k ,D.,AUefs,S.,Bo,len, R ,Bosch,D ; V '-; „ sge „ fc «*4. 132-141, 

giant — cecropinB^^ 
^es,m,Nagpal,r.,Deste^^^^ 

i. ExpresstonofacecroptnBlytic peptide analog tntransgen^.0 
States patent nos. 5,597,946 and 5,597,945. 



i„ the references cited in the following discusston. 
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^o.EK6558^/3 

■a Native lytic peptides appear to be major 

^.amphibian^m— ^ y kukocytes hav e 16-18 amino acds, and 
be sma,le, Fo-^p.e.mep^gnns^PO- teMQa .W 
fr^ents *>wn to ,2 amino acids show act™ y * - , — , v0 , 6 5,p, 636-639 

(1997). Somedesignedpepudes show actrvtty 

bdow - , , f „ r formingamphipa t hioalpha-helioes.S e eBoman 

0 ; 87); M . - -^^.i^-^*-, 

2 86, pp. 9159-9162 (1989). may be modified t0 create new 

i ,0064, Known amino acid ^"^ wi **~*~~'»«»- 

^ethech^edisttibuUonCe,., ^J ^*^* ******* 

basi c residue with another hasrc res.due etc.), y ^ Lytic peptides and 

t*^"^™^'^,** Taniai * — » .4 nuc.eottde 
^uenceofcecropinBcDNAConesfromthes ^ ^aria, propert.es of 

Acl a, vol. 1132, PP- 203-206 (1992); Soman e, a,, A. 

27 
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peptide," G-.vA98.pp. 177-183 (1991) ^ ^ ^ pp 4671 ^ 7 8 

^etwentv-four — - — 

L^W**-'«»*-^^ a and 5*-* - 

(1990) ; Rana - -».. -s between ^ ^ ^ pp . 5858 . 586 6 (1991); 

Lb^effecto^^ 
Di amond^.,»M~*^^^ 

p^s^turesandantibac.ena.acuvtne of? ^ (1993);Tang , (0 ,."Charao t enzaUon 

1 ofU,ed 1 sumde m oU fi nB N BD-12,.»— ^^(^ 

3S „.pp. 2 l«14(.«*** - " ' 95 3 , 575 (.988); la.es , "^apeuttc 

S Romeo « a/- J *oL vol. pie ^ 00 . w0 89/00199 (1989); Jaynes. 

^bialPo.ypeptides.TheirUseandMethod,^ ^ ^ ^ 

,. Lytlc Peptide, Use te ^^^J*^^^™ 

-Prophylaxis and Treatment of Adverse u 

93/01723 (1993). t - ^.include the cecropins, the defensins, the 

l00651 «*~«~»^ 

s— ns, tfce tnelittins, and the ^^^^^^ 

itseltftomb ae,e ri aUn f ec ti on. SeeHnUn, a*^* ^ £ur . , 

vol. 106, pp. 7-16 (1980), an 
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vo,.,27,pp.207-217(>982). e synthesls of specialized proteins capab.e of 

10066 , Infection in H. cecro P ,a .nduces t yn ^ ^ 

p.oteinsare.hoseknowneolleouveiyascerop.ns^ ^ J ^^^withMernneid, 
Udcee.pinO-ares.naU.^^os J^^^.^..^-.- 

Bo.nan^upshowed.hat.hea.nino.tenn.na ^ of cecropin A: 

will form an amphipathic ^ ' J^,; Bi0 *,,, vo, 24, pp. 1683-1688 

synthests.anttb— 

i S «.(/SAvol.86, P p.9159-9162<1989). Me smd , peptides contammg six to eight 

cys^—oa.^— — tr n o^ h --— n r 

I ft**, vol. 76, pp. 1427-1435 (1985). Extra _ 3 De fensin peptides have 

aisobeendescribedinmsec^^^ 
A vol. 9, pp. 2507-2515 (1990); Ftsher e, «/., Proc. No 

(1987). . . v . be „ purified from the fleshfly 

(oo691 j^U-— 

Srfg«P^"- 0tadae,a '" " „ a(fleshf , y) larvae;V.B, O /.a OT .,vol.260,pp. 

717 4-7177 (1985). Although highly dtvergent from the 
presumably haveasimilar antibiotic funcnon. 
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i.-u- «c Gibson and collaborators 

(00701 o*^~~*^^~»-*«* 

andG.^s.c^ 

^xenopsinprecu.orsfromX^/^, ^ ^ _ ^ ^ 

- «* 

pr ohom>ones;i ito * m ./,vol.243,pp.U3- l Zasloff , ..Magainins, a classof 

DNA sequence of a precursor," Proc. Nat . ca ^ ^ 

| McLaughlin etal, cited below. ^ ^ (0 destroy 

! ^aceUular Brucella abortus-, "^^.^^V* peptides on 

• „ T(TRRVinfected host cells. See Jaynes am, 
- bovineherpesvtrusKBR)..* ^ 2> No . 2> ^ ,-5 (1989), 

noro a, and transformed cellltn «Pp d HafflsteI cells /n vjlro ,» Proc. 

380 (1987); Arrowoode/a/./Hemolyttcprope ^ ^ ^ ^ 161s . 163S (1991);Arrovvood e <a/., 
ofC W W»* m '" , ' TW " ; '- / - Pr °"' Z< " > ' \^ oiC ryptosporidiumparvum,"Antimicrob. 
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th at did not affect cells of the Hat oyster Ostreaeduhs. 

|00731 A,so of interest are the designed peptides disclosed in McUngh n 

10 1 t t ™ s 789 542 issued August 4, 1998; and Mark L. 

present inventions. 

I The complete disclosures of aU references cited in this specification are hereby 

£ [0751 Thecomple . H hv reference is the full disclosure of the following 

ip iucorporatedhyreference. ^"^J^^,^,^^ 

I s=s== r£r=r — ^ 
* ====== 

control. 
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